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(57) Abstract 

Macrolide compound preparations for oral administration characterized in that the release of macrolide compounds is sustained, i.e., 
sustained release preparations preferably containing as a component a solid dispersion wherein a macrolide compound in an amorphous state 
is contained in a solid base or a fine powder of a macrolide compound. 
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Cube-root ^t'Vp/^ if ;5S^{f ^ ^^§^t±i^^°^ - i < S^-C^ -5 

^X>^iLT. JifEl^»*5 it/^TO^^, L.J.Leeson, J. T. CARSTENSEN |i 

mshcomtH} rnxwit) p. 192 - igsfctetsoc^^weibuii r^m;os^?3tLTi/^5o 

Weibulirattt. fc^B^fe^ (T) fC*5(t Si^tti* (%) i^K 

mmm(%) = Dmax X { 1 - e X p [- ( (T-T i ) ") /m]} 

^^^^Xm-^^mmXh^o ^^<D Dmax «H#rH^tepi:i^-e(Z):ft±i§|±i4^, m«|§t±i3i 

^l±l^^M*^ Weibull M^-^^-C{*i6. #A°7;'";?-^^m-r5{ctt. Mx.(^_blE 
UjISI ^SJIIi^ Ife^Tr^ttl^ r-^^ J;5^(1^3gj^|^AP!j (ma^) p. 40 (CIH 

Weibull M^-CcD#/^° 7;'-^'-(Di#Oit*^l^ATmBi!i-5o 

Dmax {m-X:l^\^m tt. ^ iC 4, D . 9#rB^M|5S:ic-ec73:ft^^tti.^.-C-S5 ^) ^ 

— il^ic Dmax ©iittt lOO(%)(::^ifi^/^^ <!r;5S$?^ 
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Weibull mm-i. = Omax X {1-exp [- (T-Ti) /m] } tf^ 

:^m\^^i-f?>'^^n=7^ \^'Mit^m(D'^Mci±mMl-is mm Weibull Pf(-e#^-r 

^rtt>-C-#6o 0^19. Dm ax (S:^?§tb*) 8 0 %1^A±. ^?l;L<tt90% 

ct 19$?^ L< (t 9 5%Ji>!«±-Cfcl9, m (XSK7/-^-) 0 . 7 — 2 0. 
L<{il~12. J; L< fi 1 . 5~8-C^5i9> n (M4^a°7/-M 0 . 2~ 

5. $?^L<ttO. 3-3. j:i90*L<«O. 5~1. 5T'fcf9. Ti ('f4«/^° 7 

(T6 3. 2%) ^^LTV^So 0^(9. T63.2% (hr)=mi^"(Z)5ti:/^'5o 
*|gB^(D^^^{hM^lJc^^ttl#'|4tt. p H 4 . 5 L/C 0 . 0 0 5 %(D t Kn 

K^^2& (/^°K/^fe. 50rpm) ^ffl V>-CM-t-^ r t l^Slft -5o ^LT. 

}^~^it^m(DM±mtiim(D 6 3 . 2%fjmM^^hmtii^tl^mm (T 6 3 . 2%) 

#bnTV^§;^^^ T6 3. 2%;aS0. 7 ~ 1 5 H#rBl-efe5^;fe§:tt»J(t#^tLTio 
f>-f . J; '9|?]J!6T^^$tLfc'b<^-efcSo T6 3. 2%/jSO. TB^Pa^i^) 

tt;?i^#e>ix-r. T 6 3 . 2 1 5 ^mi;x±x^h^ h(Di<-xmf±^^A(Dmiiimi^^m 
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:^m(DS^t-r^MMia-iB^L<^£\^\ T63. 2%;?)5i. 6 — 1 2 B#rB^i?$> 6 
^M^ia-i. ct 19 0* LV^^^k'l4;6q#pJi^. ^ b L < (1 1 . 3~8. 2^mx^ 
h ^ . L < ttT 6 3 . 2 2-5 Bff^O^^M^iJ-CfcSo 

i^nyA;^ (FK5 0 6) , T =i-^^ -yi^ts: }f(D S t r e p t o m y c e s m(D 




(I) 



a) 2o(Dp^-r57K*il^=-?r^-r/5\ L< ttR^' flT/l'=^/l-S-efcoT'b i 
R' tt7K^J!^sT-. t KDdf-'>S^ mi^n/ct Kn:3r:^^. i^LKit-Tji^^/i-^^ 
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R'"fi7K*J!^-7-. T/i^^^i-m. m±cot K^df-v.S{c:J;oTgm$i^/cT/^=^/^ 
S(:N-NR"R'=^'bb< «N-OR'''T^:b$n6S^ ; 

R'\ R'\ R'\ R'\ R'\ R^ R'«. R^^ *d J; t/R^Mi^i^il LTzKlSilT-^ 
T/L-^^yl-S^ ; 

nil 1 ^fc{i2 ^*t>fo 

±tSc7)#^{-ijPx.. ^bt;iY. R"'4oJ:t>~R^'^'«^tLp5;iS|g'g^LTV^?)^*J^^t 
f^-DXmw L < tt^l&fP(D 5 M L < {± 6 M^;6^ h fJ: 5 5itt^J^. 

*SiS{i^ T7^=¥7US. h Kc2dr>>X^ 7-^vdr/i.;t=^~>-S. -^y-v^/l^S, 



(a) 3, 4 - v?;5j-=3r y- c3-^df ; 

(b) 3-R^<'-4-R2'-v/y 

-OCHaOCH^CH^OCHg, ioXU^ 

R^'tttKn^v-, -OCN, T/l-^yP^^v-. S^^J'c^SmS^W LT V^T 
^3 J:V^--^nT y — -OCH ^OCH,,CH^OCH,, l^li^n/c 
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p - h V ^'\y:t^iy^:t:fj/i^7r^=-^\-:t^i^^ ^ fcfiiR ^ ^ R '-''•^ C H C OO - (st 
fcT^/m. *5j;t/R'^«tt7XmJ!^^*fcrJ:p<^/K *fcttR t R ^ ' fl— 



/l^^ (75 T 71/ ^ /VS ^ if P3 n 5 o 

FT y—/l/^j (D^f ^ Ll^f^iJct LTfi. :7^-yu^ MJyP. ^v^U/P, i> 7« :=^yK 
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- ^y^^> y h y IIHM:^'^/^ V y /i-^ct) h y (^g^) t/^^/p^^ y /i-. m 

^(73J: 9=^^ h yg^v'y /VS. $ LV^tiOi LT b y (C,~C,) T/V^ 

y /i^s ; 

y >^yP;^^i/:7'5^y /V, y y -T/i-. y >'^yi-;^=^v'^^-y-y 

;v-jT^^iy^-^\y;viJ jv^(T)ti /I'ii^^iy TfV^jvti 
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i^LTv^Tti j;v^T/^ mm) Tjuij/4/i^mm^^^m^fhn^o 

_ht2T wl/^cja. ^ ^(^^f * LV^T v^/l-Sir Lrtt, y^/^AK^r ^>^^ LT ct ^ 
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^^i~-5^>'-^Vx/^4^^/l^S, C, --C,TJl^^j]^:t^->t hy/M3 (C,~C, ) 
T/^=^/b^#-r^-7m^/^ (C,~C,) TJ]^iJ / ^ /l-m^^mifhtl. ^tlhOoh. 
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S^#LTV^T^5<J;V^^7"ctT y — /H gB5>^{±. EP-A-532,088 cf'*^^ I "C^^tb 

*3J:t/iS^5!E#(D?^^*5j;t/^|3:S{C^fflT-$)Sr EP-A-1 84 16 

2. EP-A-3 2 3 0 4 2. EP-A-4 2 3 7 1 4, E P A- 4 2 7 6 8 0 , E P-A- 
465426, EP-A-4 8 0 6 2 3,EP-A-5 3 2 0 8 8, EP-A-5 3 2 0 8 9. 
E P-A-5 6 9 3 3 7, E P-A-6 2 6 3 8 5. WO 8 9/0 5 3 0 3,WO93/0 5 0 
5 8 .WO 9 6/31514 ,WO 91^1 3 8 8 9. WO 9 1 /1 9 4 9 5. WO 9 
3/5 0 5 9^t^tB*fe^nT*5'9 . ^/c. ^fhh (Dit^mom^mhm^^ iXX\^ 

mz.^ FR9 0 0 5 0 6 (=FK5 0 6. ^i?nyi^;^) , FR9 0 0 5 2 0 (T 
yi^n-x'-r />-) , F R 9 0 0 5 2 3*3j;r/F R 9 0 0 5 2 5 <!r W^^tl^fh'^^Itt. 
;=< h V-^V (Streptomyces) -^iJ/fl:^ h V-y" V 5 ir ;^ • y 

iJ'y^ni^/^/;:^; (Streptomyces tsukubaensis) No. 9 
9 9 3 {■^Wmm : B*@^:^»o< tt*m^ 1 TS 1 - 3 . iiF^^H^-XHSffi^l?^ 

^1^0:198 4^10.^50. : '^XW^^^ 9 2 7-^) t L< (i. :^ 
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reptomyces hygroscopicus subsp. yakush 
imaensis)No. 7238 (^ItmM : 0 *S^:^mo < {^TfTBT^ 1 T S 

1-3. mmmm%^i:mi^m^^^T.^jimt&mm??,Fj\. ^ks : 1 9 s 5^1 ^ 

1 2 H , Sfe#-^ : mXW^^H 9 2 8 ^) (EP-A-0184162) {Z. X ^ m^^n^!W) 
^-efc«9. #i^TfSt«3g^-e^^n6FK 5 0 6 (— iS^fe : ^5^^ a y [^^ 




: 1 7 -TV 1 , 1 4 - v^t Kn 12 - [2- (4-tKn=^ 

i/- 3 - 7< h =^ n^df- - Y - ?^ =f-jV\f =:-)V^ -2 3, 2 5 
h =¥i/- 1 3 , 19, 2 1, 2 7 h ^yl-- 1 1 , 2 8- 
v^:5^dr^j-- 4 -T-ff y n [22. 3. 1. 0''"] 
18-=^>'-2, 3, 10, 16-7^b-7:^^ 



R« fit Kn^C/S, 



10 



wo 99/49863 PCT/JP99/01499 

R". R"\ R'\ R'\ R'\ R'' tK''l^^th^^tl?^^^um. 
R2^(^. 3 -R^"- 4 - ' - r^-^driz/Pg^ 

^(D^X\ R=^"t±t Kndf-vx^ T/U=¥yl^;^=^i^. :t^y, i^fztt 
-OCH2OCH2CH2OCH3, 

R^'fit Kndrix^ -OCN, T/l^^Sr/w^^dr i/. /^g^S^:# LT V^T 
t^J:V>^7"nTy— -OCH2OCH2CH2OCH3. ^m^titc 

^f^ttR^'^R'-^'^CHCOO- (^•^J, R^'«^M(-j; '9^¥:^$tLTV^T'^ J: 

#tC0* LV^ h y v-^ufk-^i^ (I) tl.Xi'i.. a y AX(^fiil{C. EP-A-4 
2 7, 6 8 0(DMM9\ 66a (CfeictD 3 3 -m^— ^ n - 3 3 - t^":^;?!-^ ;^ =! 

fdl(D0^ LV^-^iJ' n F^-fh-^^l^ t LTtt. p^yl^c^' ^^T^^^yiJ':^ (MERCK 
INDEX) (12liR)No. 8 2 8 8 {Cf5«c(D^/N-v^^>^^^(D^3$|$:^^{f S r. t 
^Saj5fe6o UT^ LV^'^J^ Lrti, WO 95/1 6691CD1 M<^itA(D4 0{i(D 
t Kci OR, (w R,{it Kn :3f v-T/l^^/l/. t: K n v-T 

-^jX-ff. 4 0-O-(2- t Kn=3r>')ai^/V-^/-?-^^v/>'^ 40-O-(3 
-t: Kn:3f-v'):/n tW-^z-^-v-f c/^/, 4 0-O-[2-(2-l:: Kn:3f.,»:ii 
->]n:^/U- ^/-^-^^ v-i^jy ctt/4 0 - O - ( 2 -T-fe hT ^ 7 ^^/l-) - 
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^/i-joiO^'XttCC 1 3C(NH)OSfcttC F,SO, (73 j; 5 ^c^MK) ) L/c W 

v^;^;/^irco^)^:{^J: i9 . ^iSb#So ^#f±. X;OSc c 1 .,c (NH) o-c^bS* 

^^^T-Cfc "9 t#^o St>^?* Ll/^^^-^-^-r ^^^'ila^^tt, wo 9 4/0 9 0 1 0 
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;Ky yPfc'a y K>' (PVP) , ir/Pa— X/Jf y (t Ka tVv-T^ ^/V 
•ir/l-n — (HPMC) , t :3rv^:7"u tvv-T^ ^/Hr/i-n — x :7:57l/— t^^/I^ 
ir/H3— X (MC) , ;t;/U/J?^>^> ^/Hr/i^u— h y r> A (CMC-Na) , tpn^f- 
>>:3i^/P-fe/Pn— V?.. t Kc3d{-v':7^a hVHr/l^n— (HPC) ^ ^) , ^iJ'^^', v- 

ify=r— (PEG) , if^^^, ^ 

fc^. ft^i^7*L<{i. HPMC, pvp^ h^y^i-i^tih(om.?^^t>^xh^o # 

(31. 'fg:*A^(7)HPMC^f^ffli-Si:Mfc:M*LV^^;^?;|]m^#^)C t;5S(±l5fc. 
«\ 2 %7XI§?f^^ 2 0°CT?B r o c k f i e 1 d MMitf-|-^fflV^-Cr|lJ^ L:^c{|i 

l~4000cps. iJ^ L<{il~50cps. J;'9$f*L<ttl~15c 
p s (Z>H PMC/iSii* bV\ m<l. 3 c p s 6DHPMC 2910 (TC-5E, 

Ew, mmitm tmt.L\^\ 

-x':^' a K^fb^;l^<t7Km4S^lJ(D$?^ Ll/^aSi:b«. 1 : 0. 0 5 — 1 : 2 
-efci9 . J: I9$f^ L< 1 : 0. 1-1:1, :ft'L^f* L< 1 : 0.2-1: 
0. 
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y -fe y :/ii0^^^x/^t>^{f ^nSo ^y i^^y-t y ^ig^^^;^^^!-^!. .Ky^ 

-tr y H\ i7:7"y/^^^/ ( h y ) i/y ir y k. ;^7:7^y :/|tv>" ( h y ) ^^y y h\ ^ 
( h y ) ^-"y -tr y H\ ;ri/'f ^^v^ h ^) ^'y-tr y h\ >m±:^^ 

df-i^) ;^*yiry H\ u-f ^^t";*; iv"^) ^^V±V K\ yy-yi-^^y (-^^^) 

i^V'tv V. vy—j^mz^ (hv) ^■'yiry h\ yy— 7v^v^ i^hv) ^'v±v 
H\ yy-/v^-i/ (-^df-if) y/-^J±^J H\ ^^ry^-^^y (>^) ^~yiry ^ 
"TTV^m^y (Thy) ^'^y-feyK. ^xry^^^y i-^^^) i^^y-ty h\ 

:^^Ty^^hy (-^dri^) ^^'y-iry k\ ;x7^t y ^^m-fex^r i^^-t) 

H\ v^xry^^-o-i? (-xh^) ^~~yiryH\ ;^7^t y i^^-^) ^' 

y-^y F\ ;^v^T y >'^7^";i7 (v':i>) ^'y-ty k\ ^^/i^^ ^^^^--ty (T^h^) 
y-ty K\ ^^y^^9^>'^^y (-^=^-y-) ^'v±]) H\ ^^/P5:^v^^y (x;!?) iJ'-' 
yiry H\ y (^h^) ^"y-ty K. y (-^^^f^-y-) 
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^D^p^/K^A J - 4 6 Bf^ . :^^T y ^^-O-i? (T^h^) ^y-fey K (^JXL 

m^m&nm m) m. i^d^d^ps-s i o/^^^) . ;^7"Ty^-^^7 h 

PS-6 0 0ts:tl . :^'tTV :ym-^:^^ ^^y-fey K mx.i-£. m^M 

-50, F-20, F-10^) ^mif^^tid^'C^<5. 

y Xt^T y V^^y-k y ^T-fe?>:»'^. i l 0~ l : l O L< « l : 4 

0 — 1 : 60 ; •j^J X.fi :y ^ X ^> 3 5 1:0. 2 

~ 1 : 2 0 . 0^ L < 1 : 0 . 5—1:5; y ^ XtS^tK y y -fe y ^ 

m&5m^:^'rJl-'(:'h^m^. 1:0. 1-1:100. 0^ L < 1 : 0 . 5-1 : 

5 o-vh^o 

/Ky-7— ({^■|J;t«\ K^^:y h E. R. S. RS. LD. i~'(Z);r-r K^^ -y Ml) .^c? 

nf^iV^/iS, h/u^^-/-^^/ — /i.= 8 0/2 O^^^t L.tz. 5 

/\^vi~:^(D^m^^mmm:fy (usp23. nfi8) mm.(D^^^nmmx-B\^i^ 

fcir^. 3-llOcps -(:h^h(Dmi-ltL< . J: '9 L<tS6 — 49cps. 
Mhtll-^ L<tt9~llcps (D'^^m(D-h(DXh^^ Mx.it. fi^^^-r^^l 0(Z)^ 
h-ir/V (^p"p^ : Dow Chemical (US) ) ;6SftiiT'fe-5o 

-^^ay^ \^-?^^t^!\idt7k^mi^mi^Al't0^mmi:tit. 1:0. 0 1-1:10 



15 



wo 99/49863 PCT/JP99/01499 

X-h'O. J:'9$f-iL<tt 1 : 0. 1-1 : 5TfeSo ^LT. jK^^'I^M't^^^'^ 

t LX7k^m\*kmM^mm-r^m^. 7K^tt»j mK.it. hpmc f^t'(D7mmm-^ 
m) . ^fe^ij. -r^fe^ij. ^mm. ^mm. mim±m (tf^^^^-E^) ^ 

7Km:>J7U^>ryj^. y >'^>t7/i'v-r>A, ^5?/^^^) ^^m^fjp LXM^t LT^b J; 

(om^l^i-iM'^^^M^M mx.i-£. ^ ti u — ^-r h V (cc-Na) . ^/i- 

# V- p< ^/Hr a — X ^1^ V/ ^ (CM-Ca) , {fiS^^ t K n df- :7° in tVHr a 

— ;^ (L-Hpc) , -e^^A.^'y n-yb^-t- h y i^A, ^a^TjfifKv^) 

4 0. 4^y y/v-<— h 8 0. ^^V7i^^m-i- b y f^i^. hlb i oi^;i± 0^/3:^11 

{15 0 0 Mm:LUTi-rS^i;^)S$f^ LV^o ct'9$f^L<il3 5 O/imii^T-efc^). S 
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wo 99/49863 PCT/JP99/01499 

mm^. EP0240773 ^WO 9 1 X1 9 4 9 5 -^^i::t2ic(^^?fe(C i 'O 

V^bttS-^^n^^ K^{k'g'it^(7)|)^)f;ffl^^^|ir.^fl^^^i|ii(l 0 . 1 ~ 5 0 m m-c-fc 19 , 
$?*L<«0. 2-2 0 AtmT:^ 19 . J: ^9 L < fi 0 . 5 - 1 0 m-efc-5o *3 
J;t>V^fc{*. ^(7)-^^ tn^^ Yr3^it^!)^(7)mmm(D^i^i^^mi~i.^ 0. 2~2 
OMm-efe'9, $T*L<ttO. 5-1 Oium-e$>t9. J; 19 $f * L < 1 - 5 /z m-C 

-So 



17 



wo 99/49863 PCT/JP99A)1499 



ti>.'^%. 1 0,fjO. 0 0 1 ~ 1 0 0 Om g , L< «0. 0 1~5 0 0mg. 

^fp(3i^f^L<ttO. 1-1 0 Omg ,^7^)S-B^tg-efc^), - 

JIS{^ 1 W^Wi^ 0. Olmg, 0. Img, 0. 5mg. Img. 5mg, 10m 
g. 50mg, lOOmg, 250mg, 5 0 0 m g j: 5 i-MMt"^ ^ ir 

wii. ifai. -frits ^si. /j^ii. 1^1*], tiPa 
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wo 99/49863 PCT/JP99/01499 

t°-'i4^jti^^. mm^^^mi^. mm^^&m^. mw^m. ^mm. 

.ft) ; 

mw^mnmmit& (als) *5j;t/#M^sp**) ; 
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wo 99/49863 PCT/JP99/01499 

mK.\t. ^mWi^. mn'^^m.^. ^^tt^^w, %mmwim.i6i:u^ 
mwM mx.\-i^ ^i^&m.. ^^^'r—^mw.i6x,u^^=^—^^^^>'m^m) 

mmmm) ©^td^-r § o^m. nm. ^m. rmmmcD) m^cD&sk^sk^mm) 
^m. mm. mnm) ■. 
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t h:^S^^!i7'f yi-:^ (Hiv) mVkm. =fl^'l4^fe^^^^{tl¥ (aids) ; 

5 0 r pm) . fe^VMS, Tj^H^a;^ 2 3, NF 1 8 (The United Stated 
Pharmacopeia 23^ The National Formulary 18) L < {^3 — u (European 
Pharmacopoeia, 3rd edition) lEife(D^ttli*^-&#;ei^taffl ^ ttTl ^ -So L7!)^L^.f75S 
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t Fa dr v':7°c! tVi/^ ^/Hr/VD— ;^ (HPMC) , t Kci dp v-^n tVi^T^ ^^yPir/l-n 
— P^ y^U—h. ^ ^/l^ir^Vn— :^ (mc) , :fyjl^:^^iy:>i-^j]y±/Uvt^:x.i-hV 
^J^ (CMC-Na) , t: Kndri/::n^ynr/vn— t Kndf-v':/p tVV-ir/Vc3 — ^ (HPC) , 

fl::'^%(7:)^:^t4^s^< j'^s^'g^^^s^sfcfe. ^) Ay?^^^^p 

JtX^m'L^^j^mLXm^m^ . 2 5±0. 1 °C-ein]fe*ii*t+^ffii nt^^^^t 5 i ^ . 
7 5-15005 p-Cfc^„ '^y;t{d;\ Ty^-Ky ^yf-^m(D^^mm 10 ^(D t Ko=^ 

L. 0 . 0 0 1-0. 1 19 . J: 19 l < 0 . 002-0. 0 1 % 
xh^o MhtiJ^VKito. 0 0 5%-cfeSo 

f^^Htoi, K^w^(7>a^. iB\mmm^'m.7^i^xn^j:^ti^mii!,u.mtiiXh^o 'Sl^ 

0*m^;^<D^i±iK^II 2 (/-^ HVWi. 5 0 r pm) J <b , ^t^Cl 1 ^^Pb^{z:5 0 
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[uis (5 0 r pm) -Tsmwvf^t^ ^ff^j: ^mmnmm 2 m k/w*) -rr-jbSo m 

/^4o, J^ATo^jte^lJ{cl^oV^T rpKsoej tL-x^ f k 5 0 6 1 7Xfp<l^ 

^^mt-fctK MH-bFK 5 0 6 {cm^LTlEttf -5o 
MMM 1 

FK506 LOmg 
HPMC 2 9 10 1.0 mg 

If 2.0 mg 

FK506 y—Mcmmi^. ^ (D^^f Lfc?^{z: HPMC 2 9 1 0 ^J}U^-\'^^iZ.mm^ 

#11-1) ~ 1 - 6 ) ^#fCo 
( 1 ) mW^^ 2mnm(Dm\^tm-yM(r)±.\Z-m-^f:ihO^^%K^!m 1 - 1 ) (>250Mm) 

(2) (1) l?ii^ililLfc^>(7)^180MnicD^(::75^ft.^<D±}caofc'b(D^ffi^ 
i^l- 2) (180-250Mm) 

(3) (2) Xm^mm\^fzhOy^l^0iLm(DU\^t^^-f.U(D±\Z^^fz.h(D^%K^m 
1- 3) (150-180 At m) .t-rSo 

(4) (3) Xm^M.'^Vf^h(D^\0^(im(Dm\^-f)^^-fM(DAi\:m-Df^-h<D^m.M 
1 -4) (106-150/im) t-t^. 

(5) (4) T'|^^iii§Lfct)(D^75//mCD|Fp{;i;?)^t.iffi(D±ivi?Jo/ct)(75^|J.j53cit^ 
1 - 5) (75-106/xm) .^-fS, 

(6) (5) T-i^^iiiiLfctiCO^a^^l -6) «75/zin) <t-rS„ 
IIWJ2 
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3 - 1 ) FK506 HPMC 2910 

(1-Omg) (0. 3mg) 



3-2) FK506 HPMC 2910 

(l.Omg) (0. Irag) 

M}-. ia#:5>»fr3-l) t^m (58. 7mg) t ^ J; < ^^ir/l/^ifi^^ftV \ 

:^77°ir/V^iJ3 - 1 ) ^mmL. -^tc. ia#:5>Mf*3 - 2) h%m (58.9 mg) ^ J; 

4-1) FK506 -MC 

(^i2.0mg) (l.Omg) (l.Omg) 



4 - 2 ) FK506 . PVP 

(^S2.0mg) (l.Omg) (l.Omg) 

4-3) FK506 . HPMC 2910 

(^42.0mg) (l.Omg) (l.Omg) 



24 



wo 99/49863 




PCT/JP99/01 499 


4-4) 


FK506 


• HPC 


v,3£MZ. Orag; 


U. Omg) 


(1. Omg) 


4-5) 


FK506 


• PEG 




U. Orag; 


/in N 

(1. Omg) 


4-6) 


FK506 


• HPMC 2910 (0. 8mg) 


(±M2. Orag) 


(l.Orag) 


• PVP (0. 2rag) 



m.-^ ^/^-^y^ (o.6rag) ^^ti^^n^mMv. ±m^o.omgo):^y'±juM^^n^'nm 



FK506 (l.Omg) <^ HPMC 2910 (1. Omg) ^ffi V ^T^Jfe^J 1 C7) 1 - 2 ) tm 

^*60. OragO;*; ^-fe/i-^J 5 - 1 ) ~ 4 ) ^^tt^'^PK Lfc„ 



7" T y ^^'^ !> A (0. 6mg) 



5-2) y ^^m7X^:^/V>-^i^ (Mfi) 

^ ^ T y '^m-^ i^^M. (0. 6mg) 



5-3) %m mm) 

L-HPC (3. Omg) 

X 7" T y ^-^-^ ^^^^ ^> T> A (0. 6mg) 
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PCT/JP99/01499 



5-4) 



(0. 6mg) 



FK506 



l.Og 



HPMC 2910 



0.3g 



L3g 



FK506 ^31^/ -/L^id^^lL. ^(Dmm^WmZ 2910 ^*Ox.^^i^0Vi^-^fc|t, 
6-6) ^#fCo 

(1) 2 5 0 ^ m(D|S{C;0>{-t, |fgC0ji{C^ofct)0^|a^%6 - 1) (> 

2 5 0 m) <t-t-6o 

(2) (1) -C^^jii§Lfct>«^ 1 8 0 At m(^|$ic:;^^t. IS(Z)±fcao/ct3(D^ 
|a^ijc#J6- 2) (1 80-250// m) .t-T-Sc 

(3) (2) T'^^iijiiL/c%(7:)^ 1 5 0 ju m(D|f{c:;i)>{t. i^cT^if^ao/cb©^ 
H^#l6- 3) (1 50-1 80yim) -t-f-^o 

(4) (3) -I?IS^iiii§Lfct>CO^ 1 0 6 M mcD|$(^/i)^{j-. lf&0±{^aofc^j(D^ 
|a^i^6-4) (1 0 6- 1 5 0/zm) t-^^^ 

(5) (4) T'0^®igL/ct>(D^ 7 5 M m0^tC;^^tt. ^cDjiid^ofc^iO^^a 
^#>6-5) (7 5- 1 0 6 Mm) ^-f-^^ 

(6) (5) T'l^^iiigL/ctO^ll^ij^e - 6) cbt-'So 

^Sfe^je -C'#fjn/c@f*:^tfe#:6 - 4) 1. 3mg^. ?L»58. 1 m g J; t>';^ 
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8-1) TJ^^-v-^^V HPMC 2910 

(l.Omg) (0.3mg) 

8-2) 3 3 -31 t°-i^ u u - 3 3 - HPMC 2910 

'f:^:t^^yT:^=''^-^>^ly (0.3mg) 
(l.Omg) 

8-3) 4 0-O- (2-tKn:35.,» HPMC 2910 

-rc^/V - ^^n"-^^ yiy (0. 3mg) 
(1. Omg) 

Mi^M7 tmmi^'LX.mm (5 8. Img) t:^y'TV>m'^i^^^--y^J^ (O.Qmg) 



'MM 9 

FK506 
HPMC 2910 



mm 9 



If 



10 g 

3 g 
3 g 



16 g 

16 g 

7 g 
700 g 
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FK506 ^x^J-)HcmML. ^inClHPMC 2910 ^^P;t J: < L. $^(cy>^7K»y 



1 0 



ia#:^t^#: 1 0 

FK506 10 g 

HPMC 2910 3 g 

%m 3 g 

tf 16 g 

mm 1 0 

mi^6^W^i$- 10 16 g 

%m mm. 
m^ym-^rmi' 7 g 

If 700 g 



mm9 tmmKLx. mi^-^^^wnw^i oi^xummi o^^fi^^nrnmi^t^o 



mmi 1 

mi^'MWi 1 

FK506 10 g 

HPMC 2910 3 g 

!J>^7K3^*^i'!)A 3 g 

TF 16 g 



mmi 1 

mw-^j^Wci^i 1 16 g 

fL;^ mm 

700 g 



FK506 ^x^-y-zKci^^lb. ^tLd HPMC 2910 ^;!]P;t J; < ^-g-L. ^ b ^;I'jy^zk**/^'> 
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wo 99/49863 PCT/JP99/01499 

VNrfiJgtL. 250 Aim io^XJ^ ISO/zm (OWC^mi.. 180 - 250 /zm (D77^i^3y^mW^ 
»J 1 1 350mg ^ 1 -B-t'^ 7rA7° Wc^ ^ 70mg ^ 5 7fV*7° tyl^fC^JK l^M 



2 

FK506 2 g 

i/:(f7rymr'wy-/ 98 g 

HPMC 2910 20 g 

120 g 



m\ 1 2 



Hl^i^fcl^l 2 120 g 

XTT'Jy^7^'"tvi/r)i, 1.2 g 

"ff 121.2 g 



^?3(--tL(c: HPMC 2910 ^;'JP;tT j:< h L g ^^^Sp-TSo i^SP L 

5 -^f^ 7f >*7° t/Kc: 60. 6mg ^tM l^MM E t L'ACo 



ij 1 3 

mi$^^;^mi$ii 3 

FK506 2 g 
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mm 1 3 

mi^^AWci^^ 13 10 g 

fL*S 130 g 

ft 140 g 

x^j-Hz. FK506 i5j:t>7^;7;w^7^'!)i/-i-3r !)-7-^^ji^L. rymykmm^j^^Mx.x < 
i^^-r^. ^n^—mM^^mm. ^mx^m^L isofim ^sx-a \06nm (Dm^m\^^ 

T^^^LT 106 - 150 jum (7577^/3y^ia{*5>»f* 1 3 t^^o mit^^WcW I 3 

t L/C h(D^mm 1 3 L. 5 -^t- 7fVi)7° t/Hd ^ 70mg ^1% br^lj F i L- 

MM^\\ 1 4 

ISl^$:5>t5c#: 1 4 

FK506 2 g 

T^;7;WmPi/-h:ir!)v- {iiVW-j^^L) 4.6g 



10 g 



m.m 1 4 

@f*:5^i!f#: 14. 10 g 

?L3K 130 g 

"IF 140 g 

"^^m 3 tmm^ix^x . io6 - i^oum (Dmw-'!^w:w- \ 4 tWMi 4^fii^L. m 

^IJ 1 4 ^ 5 miJr t;Kc 70mg ^mi^XmMG t LfCo 
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wo 99/49863 PCT/JP99/01499 

mmm 1 5 

|g|i^5>SSc#: 1 5 

FK506 2 g 

7;;mwW!Jl^-h3*° (tYh'^7ryF RL) 3g 

Ty7;^^;Mm!)^-Mr!)v- (t-f 7r -y F RS) 3g 

!)y^7Jc|^*/^>'>)i 2 g 



10 g 



I^^IJ 1 5 

ia#:^ticf*:i 5 10 g 

%W 130 g 



140 g 



^mmi 3^|W|^t(-LT. 106 - 150 /zm Ogf^r^tJcfr 1 S^MMLfc^, m^MM 

1 5^ML. 5 -^t-~ 7f>*7° t/HC r tb^ 70mg LTM^IJH t LACo 

ij 1 6 

mi^^^mw. 1 6 

FK506 2 g 

if;i^;i'o-x 0. 4 g 

fLM 6 g 



i+ 8. 4 g 

^^IJ 1 6 

mi^^AWci^ i 6 8.4 g 

fL^ 131.6 g 

ff " 140 g 

FK506 ioxmm)Vv~7.^i^Mi^. %m^M^x<u^ir^, -H^-m; 
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wo 99/49863 PCT/JP99/01499 

^mmk. ILi^Trfe^l^L 150/xm 106Mm (Dif ?r;3l/^r^MLT 106 - ISOmih 

UMl 7 

mw-j^ww 1 7 

FK506 2 g 

if;vt;i'P-7 1 g 

?LJ^ 6 g 

1^ 9~g 

1 7 9 g 

il;^ 131 g 

~ff 140 g 



1 7 ^MM L. 5 -^r 7fyiir t;K^^tL^ 70mg MMLXWIM J LfCo 

^Jt^J 1 8 

mW';^WcWi 1 8 

FK506 2 g 

if/l/t/l'O-X 0. 4 g 

HPMC 2910 0. 6 g 

f Li^ 6 g 

mmi 8 

P#:5>t5:#: i 8 9 g 

131 g 
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140 g 



1 8 ^mm b . 5 jmr r 70rag l xmn k t l 

19 
W-'t^WW- 1 9 

FK506 2 g 

xffirt)W-7. 0. 6 g 

HPMC 2910 0. 6 g 

6 g 



tf 9. 2 g 
M^Jl 9 

mW-'^W^W-l 9 9.2 g 

?LM 130.8 g 

~fF 140 g 

mmmi Qtmrni^x^x. loe - iso/^m (Dmw-':^WLW-i q^mml/c^. micm 
mmm 2 0 

llf*^t![^ 2 0 

FK506 10 g 

if/i't/m-;^ 3 g 

HPMC 2910 3 g 

fL;^ 50 g 



33 



PCT/JP99/01499 

66 g 

MM. 

7 g 
700 g 

FK506 ^x^;-;KC^^Ii?L. r ix(^xf;kt/H3-;^^j]P;t^^f-r-5o :i(DmWiC HPMC 2910 

^m^2 0 k%m^^mf7r^m-7r^i^^h^m^]^mM2 o^#5o mm 2 o(d 350mg 
^ 1 ^-r nn?' wc^ ^ tc 70mg ^ 5 7fyi;7° tM^mM i^mMuid^nN t 



jgjfe^ii 2 1 
Hfr^m^ 2 1 

FK506 10 g 

xfA/tiVv-T. 3 g 

HPMC 2910 3 g 

fLttP 20 g 

~fF 36 g 

mm 2 1 

|l^^t5:#:2 1 36 g 

;^T7!;>®^-7^~'^i/')i^ 7 g 

TF 700 g 



^t!cf*2 1 ir-r^o iafls5^i5c{*2 1 t?L^ioJ:D?;^TT!)y^v^'"^->>)A^?l'g^LM^J2 1 
^#?)o M^iJ2 1 CD 350mg ^ 1 ^rmnrmc. 70mg ^ 5 -^f 7fy*7° t;H^^i^ 



WO 99/49863 

M^'J 2 0 

mW'7^%LW-2 0 
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PCT/JP99/01499 



mm 2 2 

FK506 1 g 

'yBmmmm^^fii' (hlb=6) i g 

(DK i7f/l' F-50) 



»J2 2 



2 g 
68 g 
70 g 



FK506 ^x$/-iwmy=i/i iE^micMML.. ^comm^ ib^ciM^Lxvamm^m^^f 
i^^nw^mm^k. ^?s*-eML. —mM^WLm-t^, nhfifz.m^mmi^x-mm 

t^. 150 Atm ioX.Xl 106A/m tO^^ffi V ^-r3>Ji^ L. 106 - ISO^m C077^>^>^la#:5)•ft!c 
^^2 2 i-f^o @|^^i!c#:2 2 fL**^?!-^ LM^O 2 2 ^#^5. 2 2 (70mg) 



^sfe^y 2 3 
mw-^^W2 3 

FK506 1 g 

vMm^^mP (HLB=6) 0. 75 g 

(DK xxt/l' F-50) 

^>3M£&^IXTy^ (HLB=2) 0.25 g 
(DK X7.n F-20W) 

2~i 
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mm 2 3 
_ 



2 g 
68 g 
70 g 



Mmm2 2 ti^^idLT. 106 - 150 urn (Dmi^^^m^2 3tmM2 3^#-Aco m 
m 2 3 (70mg) ^ 5 ^-r mtT w^^m \^mm r t l 



MMM 2 4 

FK506 1 g 

9smmmmmi\^ (hlb=i) i g 

(DK xxf)\^ F-10) 

1 g 

_ __ 

»J2 4 

ia#:5j'-m#:2 4 3 g 

?L;^ 67 g 

~ff 70~g 



mmm2 2 tmmi::^^. lOe - ISO/zm (D@^5>t«C#:2 4 <b»j2 4 »J 
2 4 70mg ^ 5 ^t~' 7f ^'i/?" t;Kc^t^ l^MM S t Lfc. 

mmm 2 5 
mi^'^mw 2 5 

FK506 1 g 
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'ymm^pjm^7.fiv (HLB=i) 1 g 

(DK i;^T/i' F-10) 

%m 3 R 

__ __ 

mm 2 5 

mi$-^7^m^ 2 5 5 g 

fL«S 65 g 

It 70~i 



mmm2 2 tmmi^Lx. loe - i50um (omi^6^w^i^2 5 tmM2 5 ^nt^^ m 
m2 5(D 70mg ^ 5 -^r ifm' i^wmt t l/co 



■MM 2 6 

m^^Ami^2 6 

FK506 1 g 

vammh^jm^^:^?^ (hlb^d i g 

(DK x^f)^ F-10) 

5 g 

It Tg" 
M^IJ2 6 

lil#:^i!c^ 2 6 7 g 

?LsK^ 63 g 

TF 70 g 



««^J2 2 tmmiZ.\^X. 106 - 150//m (Dii|#:5>t!cfls: 2 6 tmM2 6 ^m±o M 
m2 6(D 70mg ^ 5 -^t'-ytV;*?" t;P{c:^±* LM^JU t l^fCo 
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Mm 2 7 

FK506 1 g 

n7rnrAn^mm:^:^n so g 

%M 15 g 

"^F 46 g 

mm 2 7 

@f*:^t!c#:2 7 46 g 

%M 24 g 

70 g 



150/xm <Z)77^>3>^@fls5^tjC^2 7 it" So 2 7 t%m^^Mi^l^mM2 7 

^#So WJ 2 7 <D 70mg ^ 5 7fy;!l7° ■fe;l't;i3^±^ l^MMV t L/to 



2 8 

mit'^m 2 8 

FK506 1 g 

f\-7rnr^\'')mmm^:^f)v so g 

r liyyi/A-^-F 80 0. 3 g 

31.3 g 

mm 2 8 

ll#:^t!t#:2 8 31.3 g 

?L*| 38.7 g 
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ft- 70 g 

mmm2 7 tmmi^'Lx. loe - i50//m (Dmw-^Ami^2 s tmm2 s^nti^ m 
m2 8(D 70mg ^ 5 ^rmrr w:i%m vUMwt vtco 



1 g 
1 g 

3 g 



mm 2 9 
mi^^Wc^ 2 9 

FK506 



mm 2 9 

mW^^mi^ 2 9 5 g 

fLife 65 g 

~fF 70~^ 

fh7r yt!JyF!)flgi^^iXT;Kci^y-;i'^:?jDx. 40°c}c^jp?&^^L. fk506 ^;!]px.r 

-r^o nhnfcmmm^=^~h~^ju-vmvik-~:m.M^^mL. i50nm:^^xi loe 

Mm <7)|$^;SlN-C53-*SL. 106 - 150Mm <D77ry3y^mW-^^WcW2 9 t-T^c mW:B 
Wci^ 29 t L»J 2 9 «IJ 2 9 (D 70rng ^ 5 -^t"^ 7fV*7° t;HC=tea 



3 0 
i^lJ 3 0 

FK506 umnm 



0.5 g 
29.2 g 
0.3 g 
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ft 30 g 

FK506 '^^a^'/ ^'y\-im^L. ::.tii:%mii xumr^m-rr py^t X <m;^i.xm 

^IJ 3 0 i: VtCo mM 3 0 60mg ^ 5 -^r 7fy*7° tiKc^m l^MM Z t Vtc, MM Z 
mi^m^^^fz FK506 xy\-imi^m(Dn^'^mMi-i 1 - lO/umX-h^. ^i^^^^tt 



?iJ3 1 

• mmMmmxmmhfz. fksog (7)»ja. m^ijc 
mmmmwo 91/19495 (ommm 1 2 i^it^^ ltm (t 

12 (a) ~ (d) i)^hf^hmi^^;>^mm^ (e) . (f) ^f^-^LT^&ir-fe 

/Wb) ^ ti/c TIH^^:^;6^ S mm ( 1 m g 7°ir /i^) , 

(a) ^^nyi>.^ (FK5 0 6) 1 m g 

(b) t Kn:3f v-^'p t;VWp<5-/Hr/H3— v!. l m g 

(c) ?L;K 2 mg 

(d) ^ u u—:x-i- h V 'C7J>' 1 mg 
( e ) %m 5 9. 3 5 m g 
(f) :^'rT V ^m-^^^^-^^^M. 0. 6 5 m g 

0. 0 0 5%<^t Kcr^>-:/n tVHr/Vn— v<>7k^t^^!J :/^-epH4. 5 {^P 

m\^fcm (9 0 0ml) ^nmrnt Lxi^m-i-^m i 3i^iEB:$:mm:^(DmBiM,^ 



(hr) (%) (hr) (%) 

0 0.0 0 0.0 

0.5 17.4 1 12.1 
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1 35.6 2 30.9 

2 57.6 4 55.9 

3 71.9 6 71.3 

4 80.9 8 81.6 
6 89.7 10 87.0 
9 95.2 12 90.4 



(hr) Mmmm (%) 

0 0. 0 
0. 17 30. 1 
0. 5 68. 4 

1 92.8 

2 100. 1 



mmm s 2 



mm 


Dmax (%) 


m 


n 


T i 


T63. 2% (hr) 




101.7 


2. 69 


1. 18 


0.0 


2.3 




95.9 


2. 24 


1. 03 


0. 0 


2.2 


mmc 


92.5 


6. 14 


1. 24 


0.0 


4.3 




101.6 


1.93 


0. 60 


0.0 


3.0 


»JF 


95.6 


2.51 


1.00 


0. 0 


2. 5 


»JG 


99. 0 


3. 69 


0.91 


0.0 


4.2 


WJH 


88.8 


6. 34 


0. 88 


0.0 


8.2 


mm I 


95.6 


2. 51 


1.00 


0.0 


2. 5 




99.0 


3. 69 


0.91 


0.0 


4.2 




101.2 


1. 69 


0. 80 


0.0 


1.9 




91.4 


2. 48 


0. 75 


0. 0 


3. 3 




90.4 


1.61 


0. 62 


0.0 


2. 1 


»JO 


83.9 


2.5 


0. 67 


0.0 


3.9 




104. 7 


1. 89 


0. 93 


0. 0 


2.0 
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92. 1 


2. 09 


0. 82 


0. 0 


2. 5 




86. 0 


3. 73 


0. 89 


0. 0 


4. 4 




87.9 


2. GO 


0. 93 


0. 0 


2. 1 




93.4 


1.03 


0. 86 


0. 0 


1. 0 


mmv 


83.6 


1. 14 


0. 54 


0. 0 


1. 3 




87. 1 


1. 30 


0. 69 


0. 0 


1.5 


mmz 


85. 7 


1.98 


0. 75 


0.0 


2.5 




100.9 


0.41 


1. 10 


0.0 


0. 4 



^MM 3 3 

• mt&MMmx-mM L fz. FK506 (dMM b , mM D 

• Mmmm (^mm s 1 1 mm) 

nmnn^. 6f3'!|(D;^;::^^^-rVKc:MPS4- (FK506 (DS-^a-t LTfi. Img/ 

•^J^tfj:^) L. ^^^(Dsk^ FK506 mm^Wl^l^fco 6 

'pm^M&om^i-i. n^m^i -9265 9-^T'^^<d fk506 #M6^^>f-v 



(hr) 






nmm. 


0 


0. 00 


0. 00 


0. 00 


O. 5 


0. 44 


0. 28 


0. 91 


1 


2. 59 


1. 03 


3. 02 
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9 


4 9fi 


9 97 


7 1 Q 


4 


O. O J 


Id 


Z f 


vJ 


45^ 


4. 4Z 


o. oO 


Q 

o 


47 


4 1 9 


Z. Do 






4. Ub 




12 


3. 73 


4. 10 


2.51 


14 


3. 85 


4. 13 


2.27 


16 


3. 60 


4. 75 


2, 20 


18 


2.96 


3.95 


1. 76 


24 


2.21 


2. 57 


1.32 



itBtfa^ (Tmax) ^Jfn.4^»)lit ;5S:^;kieiC?IJjg-r S ^ -CCOB^Ph^ i L/Co MRT (i¥ 

*&fit (%) ) ^#mbfco 



mm 


Cmax (ng/mL) 


Tmax (hr) 


MRT (hr) 


AUCo-72hr (ng-hr/mL) 




[C. V. ] 


[C. V. ] 


[c. v.] 


[C. V. ] 




5. 51 ±1. 02 


8. 2±2. 9 


21. 1±0. 5 


126. 3±22. 2 




[45.4] 


[87. 8] 


[5.5] 


[43. 1] 




5. 48 + 0. 94 


10.0±2. 7 


22.6±1.0 


144. 3±21. 0 




[41.8] 


[66. 9] 


[11.2] 


[35. 7] 




8. 41 ±1.46 


3. 3±0.8 


17.6±0.9 


91. 1±20. 4 




[42. 6] 


[62. 2] 


[12. 7] 


[54. 9] 


^ife^ij 3 4 










^Jte^J 3 3 




















mn ( 


Cmax (ng/mL) 


Tmax (hr) 


MRT (hr) 


AUC()-72hr (ng'hr/mL) 




[C. V. ] 


[C. V. ] 


lC.V. ] 


[C. V. ] 
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q 


OU -1— I . uo 


D. O — 1 . 1 




lOD. Dili lo. D 






[28. 4] 


[67. 5] 


[5. 1] 


[24.3] 


MM T 


D. 


1 U — U. u 1 


4 "^-h 1 1 
O-L- i. 1 


1 Q -h O R 


1 OO. OILI i / . ( 






[22.6] 


[61.4] 


[6. 9] 


[31.9] 




4 


70 + 0 "^Q 




91 /I + 1 
Z i. 4 HI 1 . D 


Izz. Dii: lU. z 






[20. 2] 


[83. 0] 


[7. 0] 


[20. 3] 




5. 


72 ±0. 92 


8 0-1- 1 2 




lOO. Z— lU. 1 






[39. 3] 


[35. 4] 


[13.7] 


[29. 6] 




12. 


.27±2. 60 


1. 4±0. 3 


14.3±1.0 


80. 8 ±15. 1 






[51.8] 


[46. 5] 


[17. 7] 


[45.8] 



^•^"7^ K^'fb-^#i®jS^i4M^J{;iJ:l:-<'{g:< . jo it/ Tmax ^ MRT /js-f-^{c:®:g$n 
fcSV^tt. 3gM4»Jic:i:[:-<-C. Cmax ^ X^XJ / %tz.\-± AUC C9{|ilf*rBlt^ jo(t 5 

*rB#rB1i^i^T®^(^'(e#:PH^^::*5^1■§^t^|ll>s;?)S3^^'|^»j}ci:t:-<T/J^^v^J - <>{l. 
•x'^n^^ K^'f[^'^it^(Z)i&L^-^(DPSitXt4^1l]iliM©4=^ll. 19 Si^J^lL4^^ti^*5J;tK 
ife13^^t^^tit*j-B#rB1lSilSTffia^o11^^p^l^/TOIi (c. V. m. (%) ) . -km^^x 
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m ^ (D m m 



1. pH4. 5i^mWiLfcO. 0 0 5%(Dt: Ko:^fv/:/n tVP-feyPn— 

-r^mm (res. 2%) ^^^o. 7 ^1 5m^^vh^:Lt^mWitir^'^^ uy^ 



R' jb^it/R'. R^*5j;t>'R' . R' *Dj;t>'R" OH^-TS ^H^^tLcT) 
a) 2o(DFIIiti^§7K3^>r.^^^-r;0\ t> L < }iRMiT/v=^yi-^-C&oT 

R' (i7K^I^^. t Kc2df-^>g^ {*lf in./!: t Kadei/S. '^j L < {IT/P^^/i- 
R" *5cfct>^RM*3*A£LT. iimm^l-. t Kudrv^S^l^ ; 




OR' 



OR' 



(I) 
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^ ; 

R'\ R'\ R'\ R'". R'\ R'\ R^ R^^ *5 J:tJ«R=Mi?A5^Lr*^i^.^^/c 

n 1 ^tin2^mi^-to 

±m(DMmz.ijux.. $e>(cY. R'"*3J;^>^R^•'^i^tLf>/6s^-^L•rv^5J^^i^ 

^ ^ -^ttc/^o TfSfn L < fi^i^fSfpo 5 M t> L < (1 6 MS/?)^ ^ 5 ^^i^.^. 

(D'^Mcmmm izmm^th^ mi^^j^wci^o 

5. @^^^t![^05^^@;as 5 0 0 jt/m i^^lTTfo -511*11 4 gSifecOS^^^^ft:. 

Jrb^U : 0. 0 5-1 : 2 "efc ^ftJ^trg 4 tS«c(75|lIf*5>»#:, 

7. 7Km4S^iJ;5S7K^ttfi^^-Cfc^sf*3l4tegc(D|a{$:5>i{(ft:o 
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1 0. mi^mm^'^7k^m\i&M'<:h^ttMm4mm(omi^^7^wiii^o 

1 1 . 7K^m\±mM:d'^ 17 5/ ^ ^ -efe 2) $n^m 1 0 mm(Dmi^^wcP^a 

12. ^ v^^:^^'^^y :^TTV >m^v±v >^ V ^ V ± V i^mmm^^^TJ^io 

14. n ^-f K^^h^^ltzK^Mii^^^t :0. 0 1~1 : 1 

17. Y^it^^ffi. 3 3 -oi t"- ^ n n - 3 3 -T';^:t-^^>T^=i-^ 

v- >^ -e s ft 2 iBit (dm^pj * {iff 4 iBtt (r> m w^:^m^o 

1 8 . ML^'^^j^mmt^ 0 . 1 ~ 5 0 M mio J:T>V*fc{i5pi^*i^^;5S o . 2 ~ 2 0 
m-CfeS-^^ a^-f K^-fb-^^K^m-ffl^^^Tfe^^fe^^t L r^^-r Sit 3}?: Ill tB«i(D 

1 9 . ft^ri 1 mm.oy^M^m:M\^^m ^ . fi^^^^^iiii;^^ o . i ~ 5 o ^ m 

2 0. pH4. SfdiiML/cO. 0 0 5%(Dt Kndr>':/p t/V-t7L-n — v^/K^^M 

LT-fM-rS^l 3EiciER:$:^M^co^§yjf^^m2& (/^° V 5 0 r 
pm) {^ioT^ff^tlS. #Sy^B#^iJ (T) (Cjo{t§-^^ n K^-fb-a-^JCD^^ 
(%) #NIS?f$ft/J^^^te^ffiV^-CM^ (^tU^(%) = Dmax x{l-exp 
[- ( (T-Ti) ") /m]}) \-^X\^mm\^f:^h^\^. Dmax 

OVo\^J.Ai. m (;^it/^°7;-M ;5So. 7-2 0. n {Wy^^lM-) i)^0. 2~ 
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p"nT:^fei9. ^n^O. 001-0. 1 %^Ani-^^i:^#m<i:'r-5»*3S2 1 lEi^ 

2 3 . mmnmm(D p n ^ ? jiiTf-p® i^xno m->km 2 2 iE«co;^fe 

2 4. ^tti^^feT^S, mi 3 eitiE H ;*:m^:;^(D^tiif«:^|g 2 m (/^ K/^fe. 5 0 
r pm) , ^¥:mmmJ3- (2 3) ^ 3 — n -y/N^^;^ (3rd edition) fBgc©^ 

2 5. -^^ ^"7^ ^^mt^m^^^-t^mmm^m. ^^ny A>^^/c{i-t(D7kfp 

26. t Kn^^v-lTn tVv-fe/Hn— L< «^nir|W!^p"n(7)|?s;^ni;^So. 00 

5%lrfo'9. IgttlPi^liJ^p H 4. 5^Cfg^pLTV^^r <}r^#|t^i-^li*il2 1 
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